Water, sanitation and hygiene (WASH) systems in schools contribute to successful education by promoting good health and supporting school attendance. Girl students and students with disability face significant challenges when there are inadequate WASH systems. Pacific Island Countries and Territories (PICTs) have some of the lowest levels of improved WASH systems on earth. The aim of this review was to document the characteristics and effectiveness of approaches to improve WASH systems that promote the health and education of girl students, and students with disability in PICTs.
INTRODUCTION
We also adopt the definition of a system as:
'A set of things -people, cells, molecules, or whateverinterconnected in such a way that they produce their own pattern of behaviour over time' (Meadows , page 2).
Thus, in the case of WASH systems we include all of the products, services, stakeholders, educational initiatives, internal and external interventions and infrastructure as parts under consideration.
Adequate WASH systems contribute to successful educational experiences for students in schools by supporting good health and school attendance ( Jasper et al. ) . Conversely, inadequate WASH systems in schools contribute to increased absenteeism, decreased academic performance and delays in academic development (Esteves Mills & Cumming ) . Students may be reluctant to attend school when there are unsuitable or no WASH facilities (UNICEF & GIZ ).
Negative health outcomes resulting from poor WASH systems in schools include helminth infections, diarrhoea, and respiratory and other communicable diseases (Duijster et al. ) . Infectious diseases, including diarrhoeal diseases, result in illness and potentially death (Water Aid ). In the Pacific nation of the Solomon Islands, with a population of just over half a million, an estimated 200 deaths per year are attributable to diarrhoea and other water-and sanitation-related problems (World Bank Group ). There are also health risks for school students who do not have access to adequate, and/or avoid using, sanitation facilities. These risks include constipation, incontinence and urinary tract infections (Jasper et al. ) . Poor WASH conditions can result in stunting of children, which contributes not only to delayed physical development but also adverse cognitive development (Ngure et al. ; Barrington a) . Inadequate WASH systems contribute to the loss of disability-adjusted life years (DALYs) and reduce opportunities for future employment and education. Interventions that have improved access to WASH services have been found to be associated with improved growth and cognitive outcomes (Piper et al. ) .
Girl students, and students living with disability, face the most significant challenges when there are inadequate WASH systems in schools. Girls may miss school when they are menstruating due to inadequate WASH facilities (Sommer et al. ) . Girls in schools need adequate water and sanitation facilities, along with privacy and space for changing, cleaning, drying or discarding materials (Sommer et al. ) . More than 90% of children with disability in developing countries do not attend school, with inadequate WASH facilities contributing to their exclusion (FSG ). Improving WASH systems in schools is a key intervention to increase all children's prospects for healthy development (Duijster et al. ) and can foster social inclusion and individual self-respect (Sommer et al. ) .
An integrated approach to WASH systems that is gender sensitive and disability inclusive is required (Water Aid Australia ).
There is a small, but growing, body of research literature emerging about WASH systems in the PICTs, as they relate to girls in schools. At best, there are only fleeting mentions about WASH systems and disability in schools in PICTs.
Calls to improve WASH systems in PICTs are being made, including to improve the physical and cognitive health and wellbeing of children (Barrington a) . There have also been a number of recent literature reviews that report on WASH systems both globally, and in the Pacific region However, to the knowledge of the authors, there has not been a review conducted about WASH systems in PICT schools, particularly focusing on girls and students living with disability. To this end, the authors conducted a review of the WASH literature from PICTs relating to schools, girls and students with disability. The aim of the review was to evaluate the existing evidence to document the characteristics and effectiveness of approaches to improve WASH systems that promote the health and education of girl students, and students with disability, for children (aged 3-19 years). The objectives included the following:
1. Identify the quantity and nature of available evidence, and its quality.
2. Understand the facilitating environments, strategies, and outcomes of WASH systems in schools.
3. Explore the interface between theoretical knowledge and practice that informs WASH systems to promote the health and education of female students and students with disability in the PICTs.
Because all of the authors are from PICTs, or have worked for many years in PICTs, we are acutely aware that knowledge documented in the literature is not universal, nor does it represent all knowledge systems. We therefore critically engaged with the review to propose how local epistemologies and pedagogies could be incorporated to improve WASH systems in schools in the region.
METHODS

Identification of publications
The peer-reviewed literature was searched 27-30 June and 3
July 2017 by an accredited librarian working at an Australian university. The accredited librarian assisted in design of the search strategy and search strings for the peer-reviewed literature. An exploratory search was carried out in Scopus/ Elsevier and selected references were downloaded. Following a discussion with authors about key terms, refinements were made to key terms and the nature of literature to be searched. 
Expert search strategy
The authors also contacted several experts working in the field for additional references; 14 additional publications were collected and screened.
Inclusion and exclusion criteria
The following inclusion and exclusion criteria were applied for consistent reviewing and checking. • Published in English.
• Target population between 3 and 19 years.
• Peer-reviewed literature and grey literature.
• Any study that referred to WASH in schools AND girls/ young women in PICTs; WASH in schools AND students with disability in PICTs.
• Any study that focused on improving the capacity of school environments, teachers or other staff to promote WASH facilities.
• Any study that referred to WASH and health outcomes for schoolchildren in PICTs.
• Any study that referred to WASH and education outcomes for schoolchildren in PICTs.
Exclusion criteria:
• Pre-1990. • WASH in schools that did not include girls and/or children with disability.
• Languages other than English.
Screening
The titles and abstracts of the 471 publications were screened by one author (MRM) applying the inclusion and exclusion criteria. If it was unclear whether a publication should be included in the review, the authors reviewed the full text of the publication before a decision was made; those publications which did not meet inclusion criteria were excluded. To ensure quality of the selection process, other authors (DJB and DM) independently reviewed the titles and abstracts of the peer-reviewed and grey literature which MRM was unclear about including, reading the full texts as required. Authors then conferred on included publications and consensus was reached.
Types of publication
The type of publication included in the literature review was determined using the Sanson-Fisher classification of publications: original research; reviews; program descriptions; discussion papers or commentaries; or case reports. 
Quality assessment
Assessment of the quality of articles was undertaken using the Canadian hierarchy of promising practices evidence An intervention is considered to be a promising practice (Level 3) when there is sufficient evidence to claim that the practice is proven effective at achieving a specific aim or outcome, consistent with the goals and objectives of the activity or programme. Ideally, promising practices demonstrate their effectiveness through the most rigorous scientific research; however, there is not enough generalisable evidence to label them 'best practices'. They do, however, hold promise for other organisations and entities that wish to adapt the approaches based on the soundness of the evidence.
Emerging practices (Level 4) are interventions that are new, innovative and which hold promise based on some level of evidence of effectiveness or change that is not research-based and/or sufficient to be deemed 'promising' or 'best' practice. In some cases, this is because an intervention is new and there has not been sufficient time to generate convincing results. Nevertheless, information about such interventions is important because it highlights innovation and emerging practices worthy of more rigorous research.
Systemic considerations
In order to evaluate the various interventions, the WASH systems in each publication were assessed to determine whether they had considered six of the core elements of WASH planning and decision making: sensory design; socio-cultural concerns; current policy; technical matters; financial aspects; and public health (Barrington b), and how the inclusion or exclusion of some elements may have impacted on the reported outcomes.
RESULTS
There were 12 research studies that met the inclusion criteria for this review. There was one review (Water Aid (Table 1) . Rather than focusing primarily on technical approaches to improving WASH services, the emerging and promising practices described in this review show the potential of supporting a student-centred approach to WASH at schools that reflect local socio-cultural, local policy and local financial contexts.
Effectiveness of WASH systems
The effectiveness of an improved WASH system is measured by its success in producing a desired change in WASH- Creative and contextualised responses through interconnected systems are essential to develop WASH systems that meet the needs of girls and students with disability.
Although WASH in Schools material from non-PICT contexts is useful to developing school WASH systems in PICTs, it is essential that it is not transposed to PICTs without critique for the sake of uniformity or minimising the cost of improved WASH systems.
A systemic approach must consider how the entire school WASH system can be more inclusive of girls and children with disability, from education to infrastructure. This Islands and Vanuatu, 'there was only one site where the project outputs were clearly recognisable as being the same as (or better than) they were at the end of the project' (Clarke et al. , p. 696) . The lack of 'benefit persistence' demonstrates an urgent need for local responses to local WASH issues.
Limitations
This literature review was initially conducted to inform a non-government organisation about actions to support girls in school and students with disability. As such, the review was time bound. This did not compromise the quality of the search of peer-reviewed and grey literature. However, the nature and purpose of the review did increase the number of contacts the authors were able to make with leaders in the field and access to grey literature. 
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